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COMMENTS ON SOME SOUTHERN AUSTRALIAN FORAMINIFERA
AND DESCRIPTION OF THE NEW GENUS PARREDICTA

by QianyL LIT & BRIAN MCGOWRANT

Summary

Q& MeGnweay. B (1995) Caominents on some southern Australion foraminifera and deseription of the
new genws Porrvdictue Trany, B Sac. S0 Awst: 119¢3), 9912, ) November. 1993

The distiibuton and (elatioaship ot 20 benthic fordminifensl genera from sonthern Austraba are reviewed. and
ranscs O sare stratigriphically useful species are revised. Amony these, Croapiellu, Crespintg, Hofkering,
Mastinefla and Madelte are cndenic v the Ausiralinn-New Zeabud region, Others voniin speeies which e
cither endemiv or cosmopolitan 0rms or those migratime 1ato the wgion ol sanous tnics, The new genus Farredicid
i desevibed 1o melude two endensic specics. Plaaadivag kalimmensis Paree tearly Miocene-fae Phovene) and

Valvidinerta pordfera Pare (Plesstocene Recent)

by Woithse bentihic foraminifers, Eocene, Gligoccae, Miocene, southern Austiadit Barredion, new gons.

Introduction

Poramimilern are single-celled protozonns widely
emploved 1n Strutigraphy and marine geology for age-
duting  and - palueoenyironmental  interpretation
[owehin's (1889, 1891) work. which uppeared in thix
Tramsactiony, Vaid the foundation for surveying local
lormitniteral asseniblages. Foraniniferal stidies (i the
carly part ol this cenlury in Australia were cultivated
particularly by W & Pare Like his New Zealand
counterpart Ho ) Finlay. Parr pablished many papers
o recent amd fossil forgamimlers and  supplied
numerous specimens 1or Jo AL Castiman Lo describe
(Glaessner 19507 Recent and  modern students.,
including Carler (1958, 1964), Quilty (1974, 1677, 98],
198 2--maimly small benthics) and Chaproniere (1984--
lareer benthies), tend 1o emphisize the foraminilcral
Biostraugraphic applicauon. as well a5 lineag
classilication, Systematic treatmenty ol southern
Australian foraminifera. however. have not yer reached
the standard ol Hormbrook ¢ afl. (1989) [rom New
Zealand. Local marine sequences have been correlated
with standird hiostratigraphy (c.g. McGowran 1979),
but the correlation lacks  cross-relerence o the
geomagnelic record. and the range ol many species
is not well delimed. Confusion aver syiionyits adds
difficaltics W any wtempt (oF systenuitic compilations

Ay a prelude v such a compilation, this paper
summarizes current knowledge of some important
Cenozoie Laxa bused on material from several southern
Auslrahian basing. The records ol these tuxa, as
reported clsewhere (Loeblich & Tappan 1987), are
revised. The new genus Parredicta is propased 1o
accommodate Valvelineria povifra Paer and Planisling
haliranensis Parl.

© Departmient uf Geology & Geophysics, The Unovrsity of
Adelunte, 5. Aust, SUOS5,

The Material

The lute Eocene 1o early Ollgocepe samples were
taken muinly from two localifies: Mashin Bay on the
southwest coast of Adelaide, South Australia and
Browns Creek. Awe Distnier o Vieloria (Fig. 1), The
Maslin Bay sequence hys been described and discussed
in greal detwl by MeGowrnm & Beeeroll (1986) and
MeGowrin (1990), and both sections by MeGowrin
eral- (1992). The Lakes Entrance oil shalt section [rom
Gippslund  Busin spunnimg the late. Oligovene-Taie
Miocene way the focus of aur study ol funal overturn
and ecostratigraphy (MeGowran & L 1993, 1995 17
& McGowran 1995), and (hus torms parl of (he
material here. We also examined 29 samples [rom the
early middle Minecene Morgan-Cudell seetion from the
Murray Busin (Ludbrook 1961). As well, we reler 1o
the material during 4 recent bioficies siudy of dredged
sumples rom the Lacepede Shell (L e al. 1995).
Other material includes random samples from Castle
Cuve (near Browns Creek) and WMC core 703 in
Kingston, ‘South Australia, Relevant type specimens
Jeposited in the South Australian Muscum and in the
Department of Geology & Geophysics, The University
of Adelaide, were also examined. Several scanning
photographs. onginally taken by 1. M. Lindsay on
material from the South Australiun Department ol
Munes gand Eneryy, dre also reproduced.

Locdlitics are shown in Fig. 1, and ranges ol laxa
discussed i Fig, 2. The generic references o these
tuxa refer to Loehlich & Tappan (1987). Appendix |
alphabetically lists all penery and species mentioned
m thiy report.

Systematic Remarks

Order Foraminilerida Eichwald. 1830
Suborder Rofaliina Delage & Hérouard, 1896
Fumily Almaenidae Myatlyuk. 1950

Genus Almaena Samoylova, 1940
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Synonyny and Type species: sce Loeblich & Tappan
1987, p. 622.

Remarks

In their compilation of Afmaena, Loeblich & Tappan
(1987) apparently overlooked its record in southern
Australia. From the Gippsland Basin, Carter (1964)
described dlmaena gippslandica (Fig. 4. 1a, b), a forni
undoubtedly belonging in this genus.

Carter (1964) carrectly indicated that Almaena
gippstandica way restriced 1o the region, as it has 1o
date never been reported from any other localities. It
runges from 347 m - 320 m in the Lakes Enlrance
section, in an interval equivalent to planktonic
foranmmferal Subzone N4b, earliest Miocene (Li &
MeGowran 1995).

It is not known whether A. gippslandica is
synonymous with any Europeun luxon or whether
represents a migratory species from Paratethys where
the genus first evolved in the luter Eocene (Loeblich
& Tappan 1987)

Family Asterigerinatidac Reiss, 1963
Genus Asterigerinella Bandy, 1949

Synonymy und T\pe species: see Loehlich & Tappan
1987, p. 606.

Remarks

According to Loeblich & Tappan (1987). this genuy
differs from the similarly stellate Asterigering
d'Orbigny in having a flattened lenticular rest and a
high aperture. The wall is papillate on both sides of
the lest, in contrust to the smooth surface in
Asterigering . Loeblich & Tappan (1987) found the type
species A, galfowave from Alabama o be the only
record.

Howchins (1891) taxon, Truncatuling margaritifera
var. udelaidensis, bears every feature of A. gallowayi
and must be a form of Asterigerineila. Lindsay (1969,
pl 2. fig. 2_d)illustrated a topotype of 4. adelaidensis
and Lindsay (1985, p. 203, as Asterigerina) indicuted
that the species ranged from the top of South Maslin

EUCLA and

AUSTRALIA

GREAT AUST. BIGHT

ST VINCENT

CHRON 19, 42 Ma, MIDDLE EOCENE

ANTARCTICA

Fig, 1. Southern Australia in the later middle Eocene. showing major Tertiary sedimentary basing (adapted from Falvey
& Muiter 1981), [t was not until this time thut sedimentation became widespread along the southern margin, Numbers
|7 are section localities: 1. Lakes Entrance, Victoria. 2. Browns Creek and Castle Caove, Victworia. 3. WMC core 703,
Kingston, South Australia. 4. Morgan and Cadell, Murray Basin, South Australia. 5. Maslin Bay (Tortachilly, Blunche
Powt), South Ausiralia. 6. Yorke Peninsula (Port Vincent), South Australia. 7. Lacepede Shell, South Australin, 8. Nunarup,
Westlern Australia,
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Sand 10 Perkana Member of the Blanche Pomnt
Formation, Zones PI3-PI5 in modern biostratigraphical
correlabion (McGowran ¢f al. 1992), This view 1s
confirmed again here in our recent ohservations,

As illustrated i Fig. 4. 2, 3, A. adelaidensis can
be differenniated fromt the shit-apertured 4. gallowayi
by its almost circular aperture.

Family Bronnimanmniidae Loeblich & Tappan, 1984
Genus Bronnimannia Bermadez, 1952

Synonymy and Type species: see Loeblich & Tappan
1987, p. 563.

Remarks

Forms of Bronnimannia are rare in southern
Australia, although the closely related Discorbinella
und Planuling have been widely reported (Parr 1950
Carter 1964: Quilty 1977). Our record of B. halioris
from Cadell Marl section (Zones top N§ o lower N9,
carly middle Miocene) thus confirms the occurence
of the genus in the region, Quilty (1994, pers. comin, )
recently informed us that he has found sirilar formms
m the Swan River estuary, Western Australia.

Bronnimannia haltoris (Fig. 4, 4a. b) is similar to
the type species B palmerae in the auricolar biconcave
lest, Unlike the latter taxon, however, the South
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Australian species is much flatter and lacks a distinct
marginal keel. The strongly concave, evolute (ventral)
side 1 coarsely perforate, with limbate. impertorate
sutures. All these suggest that the illustrated (orm iy
a distinet. perhaps endemic. species.

Family Cibicididae Cushiman, 1927
Genus Cibicides de Montlort, 1808

Synonynty and Type spectes: see Loeblich & Tappan
1987, p. 582,
Remarky

The cibicidids are one of the most abundant and di-
verse foraminileral groups found in many parts ol
southern Australia. This group includes trochospiral
forms with an extraumbilical uperture which nuy ex-
fend around the periphery and onio the spiral (dorsal)
side. With these features. Cibicides, Cibividoides and
Heterolepa may be lumped us cibicidids in a classical
study of hiofacies (e.g. Hornihrook ¢t ¢l 1989). Al-
though Loeblich & Tappan (1987) demnonstrated differ-
ent hyaline walls between Cibicides and Cibictdoides
and classified them in two different superfamilies, these
two genera ure always associated in a faunal commun-
ity and some of their species show transitional charig-
ters, particularly in the flat to convex dorsal side.
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Fig. 2. Ranges of the taxa discussed. Geochronology after Cande & Kent (1992) and N/P zones after Berggren ef al. (19854,
b). Correlation of local planktonic Traminiferal data and regional stages follows McGowran ez al, (1971), Heath & McGowran

(1984). and McGowrun & Li (1993, 1994),
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Quilty (1982, p. 10) hsted over 20 cibicidid speeies
known from the Tertiary ol southern Austrbian and
New Zeatund, Together with the biconyvex allied Cibr-
ctdutdes . the planoconvey genus Cibicidey averages
20% - 509 ol wwl fauna in most sumples. Typical
cibicidid forms include Cibicides ihungi (Fig. 4. 7,
81, C. mediocrs (Fig. 4. 9, 10), € vortex (Fig. 4, 6a,
h. Cibicidoides perforatus (Fig. 4. 1) and C. pseudo-
wngerianus (= Cibicides neoperfirans) (Fig. 4. 12,
13y, The evolution ol C psewdoungerianus from €
fediporanis was in the lue Eocene. by a reduction ol
course pertorations trom both sides (on CL perforats)
and restnetion 1o the spiral sides ol (he test, The
strangraphically most useful species is C karreriformiy
Hornibrook, oceurring in the Oligocene (Fig, 2). Other
previousty described species, such as C. subhatelinger:
and C opaciry, are now placed in the genus Heternlepu
(see below),

Three citnedids characterising the modern biolacies
an Lucepede Shelf, South Australia, are Cibividey
refudgens (Fig. 4, 5). C mediocriv and Cebicidoides
pscudoungerianuy (Li et al. 1995),

Fig. 3. Ja, b Crespinella wmbwmifera: skerches of the holotype
of M0percuting wrbopiferi Howelin & Parr (1938) (see
also the seanning micrographs in Fig, 4. nos. 1da, b). 2,
b, Mastinella chapmeani Cilaessner & Wade (1939): sketches
of the holotype. Both types are deposited in the South
Australian Muscom . Note that the Binal chamber o hoth
1ests 1¥ missing, bul umbilical openings (uaf sre present.

Family Epomdidae Hotker. (951
Genus Crespiedla Parr. 1942

Synomymy ared Type species, see Loebhch & Tappan
987, po 574,
Remerks

Puarr (19421 erected the curly Mioceqe taxon 70per-
cudirer upnbonifera Howehin & Parras the type specics
of his genus Crespinefla. separating this simple form
from similurly planispirul bot internally complex
Operculinag

Crespmglla was muonospecine unl Quidty (1YN0)
udded o it another species. Cparri. with a low troch
ospiral (ather than planispical) coiling. The overall
niarphological similarity between € wmbeonifera ind
C.oparrt led Quilty (1980) to imply that both C. perri
and C. umbonifera are phylogenetically relaled, witl
C. parri being the predecessor, Loebiich & Tappin
(1987), however, rejected this statement on the basis
ol the distinet trochospival coiling and sopplementary
sutdral opemingy i Quilty’s species. Such confusion
over the generic stats of C paiei needs (0 be Clarifidd

L1 has mspected the holotype of © wnhoniferu,
which was made available from the South Australiyn
Museom, and found that it alsp possesses un opening
on the umbilical side (Fig. 3. la, h: Fig. 4. 14, by
1L 45 an meomplele specuren with the lnal chamber
missing, wnd o snrall opening can be observed at the
buse of the relic purt of the missing chamber, close
w the margin of the pronounced umbilical boss, No
umbilical openings, however. were found related (0 any
preyinus chambers. We thus conclude that the species
C. parrt is correctly assigned to Crespinella, o genuy
having species with a very low trochospital 1o
planispiral coiling and one or more supplenientary
openings on the umbihical side.

Genus Hofkerina Chapman & Parr, 193]
Syrenomy and Type spectes: see Lochlich & Tappan
1987, p. 551,

Remarks

Geagraphically Hefkerpia semiornape (Fig. 5, 11, 12)
is similar o dbaaena gippslandica. as hoth are
confined to the southeastern corer of southern
continental wargin (Caner 1958, 1904)  dlnuiena
gippstundica is an carliest Miocene  [orm and
apparently has affinities with species from Paratethys
(sec ubove). whereds Hofkerina semiornala seems
be entirely endenne (o the region with a pnge e
the eurly Miocene o early nnddle Miocene,

it i noteworthy that both Flofeering semiornata aml
Crespinella tinbonifera, above. have a similarly thick
wall, which mimics the wall i the Focene Mastinellu
chapmani (see below). Unlike H. semiornata. however,
C. wmbonifera and M. chapmani. have also been
recorded rom South Australia and Western Austral
(Quilty 1980, 1981). It 15 nol elear whether the thick
wall in these endenne txa signals a high CaC'0)
bujldup in local waters during the warming phases of
the later Eocene and early-middle Miocene.
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Iig. 4. Scale bar = 100 wm, unless otherwise ndicated, Ta, b, Almaena gippstamdica Carter: two views of a single specimen.
lutest Oligocene. Lakes Entranee. Sample 1156. 2, 3. Asterigerinellu adeladensty (Howehing: two speciniens, later middle
Eocene. Tortuehlla Limestone, Maslin Buy. Sample AB-Tor. du. b Rronuimannia halion's (Heron-Allen & Earlund): single
specimen from the carly middle Miocene, Cadell Marl section. Sample CO. 5. Cibicides refulgens de Montfort: Recent,
Lacepede Shelt, Sample 89-1, water depth 171 m. 6i, b. Cibicides vortex Dorreen: single specimen, early Miocene, Lakes
Entnce, Swnple 808, 7, 8 Cibicides ihangia Finlay . two speciinens, carly Mluu.m,, Lakes Entrance, Samples Y92 and
T32.9, 10, Cibicides mediocris Finlay: two specimens, Jate Oligocene and carly Miocene. Lakes Entrance, Samples 828
and 1196, 1L, Cibicidoides perforaius (Kurrer): late Focene, Blanche Paint Formunon, Mashin Bay, Sample A3-091 12,
13. Cibicudoicdes pyewdingmgerienus (Cushman): two spectimens, lale Oligocene and early Miocene, Lakes Entrunce, Sampley
1196 und 956, 14u. b. Crespinella umbonifera; lwo yiews ol the uncoated holotype ol "Operculina wumbonifere Howcehin
& FParr, wsimg o Philips X120 scanning electron microseope at the University of Adelaide (CEMMSA),
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Fig 5. Scale bar = 100 pm, unless viherwise indicated. | Crespinma kingscotensis Wade: axial section, curly Ohgocene,
Port Vincent Limestone, Yorke Peninsula. Sample BSI. 2 Lepidocyeling howehini Chapman & Crespin: axial section,
carly middle Miocene, lower Morgan Limestone. Mannum. Sample L1/93-1. 3, 4. Escornebving cwvillieri (Poignant):;
1w specimens. carliest Oligocene, SADME hore A40, western Murray Basin (3), FI' 805, and SADME South Purklands
Bore, Adelude (4), Ff 808, hoth from: Lindsay (1981, pl. 44, figs. 1, 3). Note (hat Lindsay', 1994 (pers, comm.)
considered the form in no. 4 nota typical specimen of Wat species, S, 6. Halkyardia bartrumi Parr: two specunens, late
Eocene, Custle Cove, Sumple RIFY 19, 7a. b, Heterolepa opaca (Carter): single specimen, carly Miocene, Luakes Fntrance,
Sumple 724, B9 Heterolepa brevoralis (Carter); two specimens, early Miocene. Lakes Entrunce. Samiples 788 (8a, h)
and 984 (9) 10a. b Heterolepa subhadingeri (Parr); single specimen., early Miocene. Lakes Entrinee. Sample 852, 11,
12. Hufkering semiornata (Howcehing: two specimens. carliest Miocene. WMC 703, Sumples 45.35 m and 45.65 m
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Family Chapmaninidac Thulmonn. 1938
Genus Crespining Wade. 1955

Synonymy and Type species. see Loeblich & Tappan
1987, p. 668,
Remarks

Thiy genus, together with its omly species C.
kingseotensis (Fig. 5, 1), apparently represents ope of
the numerous laxa endemic lo southern Australia. It
has been recorded in South Anstralia (Wade 1935.
Ludbrook 1961). Victoria (Carter 1958) and Western
Australia (Quilty 1981), Quilty (1981) also noted that
1ests of O kingscotensis becanie larger and more robust
fromn cast to west, indicating @ warmer femperature
towards the western part of the southern continental
margmn.

Crespining kingscotensis oceurs mainly in the later
middle Eocene o early Oligocene (Wade 1955). In the
Porl Vincent Limestone from Yorke Peninsula (Fig
1. 1 18 associated with some planktomice forgminiferit
such us Guembelitria, an garly Oligocene marker m
Jocal hiostratigraphy (MeGowran & Beecroft 1985),
and ils last appearnce precedes the first appearande
of Amphistegina. The latter datum in the region was
within the late Oligocene (Lindsay 1985).

Family Gavelinellidae Hofker, 1950
Genus Escornebovina Bull, 1966

Svaonviny and Type species: see Loeblich & Tappan
987, p. 633,

Remarks

Specimens refetable to E. cuvillieri were found in
the basal Eurick Formation (Qligocene) from the
western Murray Basin and eastern St Vincent Basin
(Lindsay 1981'), but this record has never been made
public These specimens were compared with the near-
topotypes of £ cuvilliert from Escornebéou, France.
supplied 10 Landsay by Professor C. W, Drooger
{(Utreehit), This record thuy extends the peographic
distribution of this taxon from Paratethys 1o southern
Austrulia,

Two of Lindsiy’s specimens are shown in Fig, 5, 3
4.

Fumily Cymbaloporidac Cushman. 1927
Genus Hullvardia Heron-Allen & Earland. 191%

Svnonvmy and Type species: see Loeblich & Tappun
1987, p. 593.
Remarks

"The canical Halkyardia barinurmi (Fig. 5, 3a, b) hay
been widely recorded in New Zealund from where it

Litipsay, J. M. (1981) Tertiary Stratigraphy and
Foraminifers of the Adelaide City Arca. St Vincent Basin,
South Australin, Unpubl. M Sc. Thesis, The University
of Adehinde,

was ariginally named (Homibrook et al. 1989). In
southern Australio. Ludbrook (1961, as Halkvardia sp.)
found similar forms in the wesiern Murray Basin, and
Quilty (1981) recorded it in the Nanarup Limestone near
Albany, Western Ausiralis (Fig. 1). On the castern
mhargin of the St Vincent Basin, this species makes fwo
bricf appearances. in the Tortachilla Limestone and the
hasal Port Willunga Formation (Lindsay 1967)
MeGowran ef al. (1992) recently correlated these wwa
intervaly as from top P14 w early P15 in the laer middle
Focene, and upper PI8 in the early Oligocene
respectively.

Np record of this taxon has been repotted fo dale
from the eastern corner of southern Australia,

Family Hetcrolepidue Gonzales-Doposo, 1969
Genus Heterolepa Franzenau, 1884

Syaonveny and Tipe species: see Loeblich & Tappun
1987, p. 632,
Romarky

Many specics of Hecrolepy were previously
recorded as Cibicides in southern Australia. The genus
Hererolepa ditfers [rom the radially walled Cibicides
in having a granular wall and un aperture which does
not extend laronta the spiral side (Loeblich & Tappan
[987). Cibicides brevoralis (Fig. 5, 8-9), C. opacus
(Fig. 3, 74, by und C. subhaidingeri (Fig. 5. 10a_ b)
all appeat 1o have these features, and are uccordingly
(ransterved (o the genus Hererolepa.

Alsoincluded in this penus s Cibicides victariensis
(see also Lindsay 1969, 1981'), 4 species confined to
the middle Miocene, or Zones N9-N13 equivalents.
Morphologically, H. victoriensts is similar (o both H.
brevoralis and H. subhaidingeri. but differs from the
Jatter two in the strongly limbate sutures on the spiral
side

Ar the Morgan-Cadefl section, western Murray
Basin. Hetervlepa decreases from the lower Morgan
Limestone. disappears in the Cadell Marl, and
reappears in fhe upper Morgan Limestone. The Cadell
Marl is composed mainly of bioskeletons including
abundant milinhid and discorbid furaminifera. and
represents a testricted. but  highly  productive.
enviromment, The marly sequence is dated at about
]S Ma, in the later part of the Miocene clhimafic
optimum (Li & MeGaowran 1995). lis absence froin
the Cadell Marl indicates that Heserolepu may be an
open marine genus only. in contrast to the ubiquitous
Citucides.

Family Lepidocyclindae Schelfen, 1932
Genus Lepidocyelina Gimbel, 1870

Svremyry and Tvpe species: see Loeblich & Tappan

1087, p. 614,
Rewmarks
The last occurrence of Lepidocyelina sensu lato was
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in the middle Miocene (Zone N9 it nor the lute
Miocene or early Pliocene (Adums 1992). This hus
heen apparently misquoted (o be 1 the Aquitanian (N4
carliest Miocene) hy Loeblich & Tappan (1987).
The local representalive of this genus is L. funvching
(Fig. 5, 2), a species widely reporied from varions
localities in southern Australia (Ludbmok  [val;
Lindsay 1969: Lindsuay & Giles 1973; McGowran 1979;
Quilty 1982 Chapronicre 1984; [Lindsay 1985)
Assoctated with many other larger forms. 10 wis
conlined fo the lutest early Miocene w carliest nudd]e
Mioeene, or Zones NB and NO equivalents, Ity
oceurrence in the region Ras been hailed as a Signal
of the Miocere climatic optimum (MeGowran [979-
Frakes ¢ al. 1987, McGowran & Li 1993, 1995),

Family Linderinidae Loeblich & Tuppan, 1984
Genus Lindering Schlumberger. 1893

Svnanymyaned “Tvpe species: see Loeblich & Tappin
1987, p. 645
Remtrks

The speciey Linderima glaessneri is lurge, discoid
and mternally complex with numerous chymberlets
(Fig. 6, 1). Like Halkyardia bartrumi. above, it was
restricted to the central and weslern parts of the region
and hus never been recorded from either Gippsiund
or Bass basing in the southcasrern corner. The
strutigraphical occurrence of Lindering glaessneri iy
dlso similar to that of H, bartrumi n Iwa short
ntervils: Tater middle Eocene (Zones top Pld-lower
PI5) and earliest Oligocene (upper PI8). This record
thus extends the range of thut genus ino the carly
Oligocene from the originally middle and late Focene
(Quilty 1981).

Family Flphidiidae Galloway, 1933
Genuy Parrelling Thalmunn, 195

Synemvmy und Tvpe species: see Loehlich & Tappin
1987, p. 677.

Remarks

Wade (1957) emended Purrellina, w plunispiral
elphidiid which appears (0 have heen restncied 10
southern Australian waters dunng s early evolutionary
history. It first appeared in the middle Ohgocene, Zone
P21 equivalents, ahour 15 Ma after the evalution of ity
trochospiral ancestor Newororaltd Finlay.

The New Zealand tuxon, Discorotalia, 15 similar to
Farrellina in many morphological aspecty except the
distinet evolute spiral side. and both are believed 10
have evolved From the lrochospiral  Nororowlia
(Epcenc-Recent) 1n the late Oligocene. It s thifficult,
however; to separate Parrelling from Discorotalia. as
snme of our Oligocene-early Mincene specimens of

Pareellina crespinae and P ol imperares 1end 1o be
alse Tow-lrochospival (Fie. 6 5-6), Typical planisp) tal
Foimpecarrin (Fig. 6.7} seents to have oceurred only
front the carly Miocene to Recenl. Modern speciniens
O fiperatris Yeom olfshore southern Australia may
Rrow u best =T mm i dinmeter while s allied (orm
Foverricylata ts much sialler and without peripheral
spines. A large. rypreally plamspiral species existing
in the early 10 middle Mincene (N6-NIO) s
cratculatiformis (Fig 6, 8),

Family Siphonmidiee Cushman. 1927
Genus Siphomneides Cushimun, 1927

Svaonymy and Type species: see Loeblich & Tappan
1987 p. 5372
Remarky

A smooth form deseribed by Howehm (1889) as
Truncamling echinata var. laevigara 1 apparently «
Sipfeminoides (Fig. 6. 4). Whether the smooth wall
has been subject w the effeet of cold witeps i not
known, This consistent teatiire guaanlees thal the
taxon 1= & distinet species, The genepe descniplion of
Siphoninordes. as in Loeblich & Tappan (1987), should
be revised Lo cmbrace this feature,

We found numerous specimens of 8 laevigan in
sutnples Tront the Cadell Marl section, western Murray
Basin (Fig. 1). Theage of these sumples is willim Zanes
top NX (0 NY equivilents. early anddle Mincene.
Quilly (1994, pers. comni) mdicated that a similar
form exists in the modern Swan River estpiiry, Western
Austrulia,

Family Uvigerinidae Hueckel, 1894
Genus Siphowvigerina Parr, 1950

Synanyemv aned Type species: see Luchlich & Tappun
1987, p. 525,
Remarks

This genus was supposed w oceur only in the
Holocene (Lochlich & Tappun 1987), However, we
recently discovered torms similar to the type species
S fimbriwta trom the Lakes Entrance section.
Gippslaod Basin, in a level correlated w the carliest
Miocene. Oue of the speeimens is illustrated in Fig,
6, D). Our record thus extends the munge of this genus
down o the carly Miocene, althpugh the form wis
fanind only sporadieally,

Revels (1993) recently found the type specimen of
S Jimbriata ta he biserial throughour, @ finding
contrasting the conventivnal definition of the genus
(e-g Parr 1950 Locblich & Tuppan 1987), However,
nny uvigerinid and angulogerinid forms dre triserial
initilly and change o biserial al any later slage, The
triserial part of the test would be difficulr (o define it
carly chambers ure Toosely coiled . i case most likely
existing 8. fimbriata,
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Fig. 6. Scale bar = 100 um, unless otherwise indicated. | Linderina glaessnert Quilty: lae Eocene, Castle Cove, Saniple
RIFT 19, 2, 3. Maslinelle chapmani Glaessner & Wade. \wo specimens, late Eocene., Adelaide area (Children's Hospital).
Sample 19.2-19.5 m, F( 955 and Fl 936, both from Lindsay (1981', pl. 48, figs. 1. 4. 4. Siphaninoides luevigarus
(Howehin)! later carly Miocene. Lower Morgan Limestone, Sample LM2. Sa, b, Parrelling crespinae Cushmin: single
specimen, earliest Miocene, Likes Entrance, Sample 1140 ta, b, Parreflina cl- imperatris (Brady): single specimen.
early Miocene. Lokes Eatance, Sumple 992, 7, Parrelling imperatrix (Brady): Recent, Lacepede Shelf. Sample B9-600.
water depth 82 m, 8. Parrellina cranculariformes Wade: Jater early Mivcene, Lower Morgan Limestone. Sample LM2,
O Siphogenering fimbrioa (Sidebottom)- carliest Miocene, Lakes Entrnce. Sample 140, 10. Tubulogenerina ferox (Heron-
Allen & Earland): later early Miocene, Lakes Enrance. Sumple 700 11 Tibulogenerina mooraboolensts Cushman, later
sirly Mioscene, Likes Entrance, Sumple 868 12 Cifellia costara (Heron-Allen & Earland): later early Miocene, Lakes
Entrance, Sample 708, 13, Vicworella conpidea (Rutten): catliest Miocene. WMC 703, Sample 4565 m. 14. Wadella
hamilionensiy (Glaessner & Wade), lite Eocene, Rlanche Point Formation, Maslin Bay, Sample 099, 154, b. Parredicta
kaltmnensts (Parr): single specimen, faer middle Miocene, Lakes Entrance, Sumple 416,
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Famuly Siphogenerinoididae Suidovs, 198
Genus Tubulogenering Cushman, 1927

Svynonveny ane Tope species: see Loeblich & Tappan
1987, p. S20.
Rewiarky

Gibson (1987 1989:, Gibson e al. 1991) conducted
a series of studies un the evolution and distribution of
Tubulogenering and reluted taxa. Two main
conelusions fromi his studies are- (1) this genus ranged
from carly Eacene to Plincene. with Europe heing the
site of its first evolution, and (2) species seem to have
migrated westward from Furope, through the Atlantic.
Lo Pacific and fndian Oceans, According to Gibson
(1989). mid-latitude Miocene species were lurgely
confined to the laler early Miocene 1o early middle
Miocens. or Zones N6 10 NB equivalents.

Quilty (1977) reported T. maoraboalensis frum the
carly Miocene in Tasinania, Tn the Lakes Entrance oil
shuft, we found three tubulogenerinines (Fig. 6, 10-12)
1. ferox, T mooraboolensis and Cifellia costart. The
combined range of these species is fromy 263 m - 157
m in the section, which is mid-N5 1o carly NID 1 our
cortelation (McGowrgn & Li 1993, 1995).

We fallow Gibson (1989) in considering © costete
a wbulogenerimd without a toothplute. Revets (1991),
however. classified Cifelliu and Tishulogene ring ini
twa different superfamilies, on the absence and occur-
rence of toothplates in these two genera respectively.
Whether the wothplate ever exists in the early part of
C. costada 15 not known,, and little evidence has beep
found to resolve problems such ax the development and
reduction or function of foraniiniferal toolhplales
(Revets 1993)

Family Victoriellidae Chapman & Crespin, (930
Genus Muslinella Glagssner & Wade, 1959

Synonymy and Type species: see Logblich & Tappan
1987, p. 596,

Kemarky

sumlar to several other endemic taxa, this genus is
also monospecific. Muslinelln chapmani (Fig. 6, 2. 3)
is a large but interrally sitnple form ranging fram the
later middle Eocene to earliest Oligocene. Althuugh
not mentioned in the original descnprion. sutural
openings occur on the umbilical side of some
specimens. (Fig. 6, 2), possibly resulting from relic
apertural extensions. This feature can be seen even in
the holotype. sketched in Fig. 3 (compare Glaessner
& Wade 1959, pl. 1, fig. 7).

Crespinella parrf Quilty, above, is morphologically
similar to Maslinelly chapmani- ot least in the
following: (1) a lurge: 1ow trochospiral test which tends
o be plamispical 0 the final stage. (2) a distinet

peripheral keel. (3) sutural openings on the wimbilical
side, and (4) a thick. laniosted wall. though
petlorations on M. chapmani were much eoarser. All
these indivate that C, parri is morphologcally. if not
phylopenctically. closely related 16 Masfinedla, The
veeurrence of € paref mothe (ate Oligocens s
cryptogenic, and pending studies of it relationship with
M. chapmuni sre necessary.

Genus Viewriella Chapman & Crespin, 1930

Synonvmy vnd Type species: see Loeblich & Tappan
1987, p. 396

Remetrks

Glaessner & Wade (195Y9) emended this genus and
discussed its alfivities, They found the 1ype speeies
Fictoriella plecte tnbe a jumor synonym of Carpenteric
conoidea, now ¥ canaidea (Rutten) (Fig, 6, 13). The
total range O ¥ congidea in southern Australia is from
the Jatest Eocene (P17) w carliest Mincene (N4).
Lodbrook (1971, p. 64) noled the tansiton of 1
convidea from Carprenieria hanmtilionensis (now Wd-
ella hamiltonensis, see helow), in the carliest Oligo
cenc lotigering angiporoides angiporeides Zone

The Eoeene-Oligocene recond of thal species, how-
ever, is relatively rare. Only in the Tatest Oligocene
and earllest Migcene did ¥ conodidea become common
und southeru Australia-wide, as well ag from north-
eqstern Australia (Quilty 1993). 1t is CONSPICUOUS in
the curbunate-chert association of the Gambier Lime-
stone i the Otway Basin (G, Moss, 1994, pers
comne.),

Genus Wadella Srinivasan, 1966
Svranymy and Type species: see Toeblich & Tippan
1987, p. 596,

Remerks

The generu Badella and Vicroriella are similarly
large and high Irochospiral, However. Wadella
fuaimltonensis (Fig. 6, 14) can be distinguished from
¥ cemoidea by its smooth test lacking pillars and less
regular Coiling,

In the later middle 10 lae Eocene, Wadell:
hamiltonensis was one of many large species endemnic
 southern Australia apd New Zealand. Prior w the
lute Eocene, in soulhern Australis,  Woadellu
hamilenensiy achieved o wider distributon than 1
conuidea (Cooper 1979: Quilty 1981; Lindsay 1985)
In the Maslin Bay scction, W hamiltonensis was found
10 the Tortachilla Limestone and basal Blanche Poim
Farmation. in an mierval equivalent 10 Zopes upper
P13 w PIS (McGowran or gl, 19492). Wadella
globifernus also evolved in the late Eocene, and ranged
mto the early Miocene, Unlike W hamitionensiy, W
slabiformis developed a low trochospiral st and
globukiar chambers,
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Fatnily Bagemidae Cushman, 927
Genus Parredicta gen. ooy

(FIG 7)

Tpe species: Yalvulineria porifera Parr, 1950

2 3
Ee N —

Fig. 7. Parrediora porifera (Parr). Scale bar = 200 po lo-
¢, Scanming mierographs of the uneaated halntype of
Walvilineria porifera Purr, 20 30 Twa specimens from
[acepede Shelf, Samples 89-3 amd 90000 water depths
122 m (29 und 171 m(3) respeclively

Etvimulogvy

This geous 5 named in honour of W. 0. Parr, who
wias one of the maost influential and  prolific
foraminiferal students in southern Austratic in the carly
part ol this cenlury, and who origimaliy described the
specics on which thiy new genus is based: edictun
(Lating = proclamatjon or decree,

Dexcriplion

Test medivm 1o large, low trochosprral, biconves,
Chambers high, enlarging regularly, more than 6 in the
final whorl; 12 10 2%2 whorls in adult tests; surlace
smooth; sutures radiate to strongly curved, depressed
or flush on ventral side. flush and limbate on the dorsal
(spiral) sides umbilicus small, depressed or closed with
shell material, but wilhoul a disfingt umbilical hoss,
periphery natrowly rounded Lo weakly keeled: wall
culcarcouy hyaline, distinetly perforate excepr a small
area immediately above the apertural lip; aperture
large, arched or slit-like, extending [roni periphery o
marginal area of the umbilical depression: aperurul
lip distinet., regular or arregular: supplementary

openings conimon, reseling lrom cither rregular
growth of the lip or relic extension of the spenure on
the timbilical side-

Rennrks

This genus differs trom Yalvulineria i having an
ovultest outling, angular periphery and supplementary
apenings, and lacking apertural (hps. Falvalineria
Cushman has a pronounced apertural flap which
projects aver the umbilicus (Loehlich & Tappan 1987,
. 547), Many species ol Valvwlineria are rounded in
outhine, with u distinctly lobate margin which is broadly
rounded i peripheral view, and have no supplementary
openings on the umbilical side

Farredicios introduced o accommodate 1wo species
which were originully considered a5 Planuling
kalimmensis Pare (Fig. 6, 154, by and Valvulineria
povifera Parr (Fig. 7). Among others, Carter (1964)
dnd Quilty (1980 recorded Parredicia kalimnensis
(both as Khvudineria kalimnensis) in the Miocene of
Victori and Tasmania, In the Lakes Entrance oil shaft.
it was found from 340 m o the op of sampling level
(63.6 M) i.e. the earliest Miocene to late Mincene (Li
& McGowran 1995). The younger occurrence ol P
kalimnensts was reported by Quilty (1985) from lhe
Pliocene in Flinders [sland, Buss Strail, Parredivta
porifera (Parr), on (e other hand, seems w be a
Qualernary species. On the Lacepede Shelf of South
Australia, F porifera occurs frequently between 50 m
and 200 m, and some specimens grow up tirabout 1.5
i theighty x T mm (width), with over 15 chambers
in the final whorl (Li ¢ al. 1995).

Quilty (1980) suggested that Crespinella parei was
the probable dncestor of both €. wumbonifera and ¥
kalimnensis. His view is upheld here. The evolution
of this lineage might have begun Irom C. parrd in the
fater Oligocene. but the radiation of both Crespinella
wumbonifera and Parredicia kalimaensis did not oceur
until the carly Miocene. This  was  probahly
implemented by o morphological change Tronn low
trochosprral W planispiral (C parei == C umbonifera)
and from keeled (o wenkly keeled or non-keeled (M,
parri =P kalimnensis), The loss of the umbilical
filling (hoss) also ok place in the early Miocene and
subsequently became a diagnostic feature in younger
specimens of 2 kalimnensis and. particularly, in the
much younger P porifera (Fig, 7).

Distribution
Southern Australia, early Miocene 1o Recent
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genera and specics

H, victoriensis (= Cibicides victoriensis Chapman,
Parr & Collins)

Hofkering Chapman & Parr

H. semtiornara (= Pulvinuling semivrnara Howcehing

Lepidacyeling Gimbel

L. howehini Chapman & Crespin

Linderina Schlumberger

L. glaessneri Quilty

Maslinella Glaessner & Wade

M. chapmani Glaessner & Wude

Noworotalia Finlay

Operculing d'Orbigny

Parredicta Li & McGowran

P kalimnensis (= Planulina kalimnensis Parr)

B porifera (= Valvidineria porifera Parr)

Parrelling Thalmann

F craticulariformis Wade

P crespinae (= Elphidivun crespinge Cushman)

P imperairic (= Polystomella imperatric Brady)

P verviculata (= Polvstomella vericulata Brady)

Siphoninoides Cushmitn

8. laevigata (= Truncatulina echinata var, laevigata
Howchin)

Siphouvigering Parr

S fimbricia (= Uvigerina porvecta var. fimbriawi
Sidebotrom)

Tubilogenering Cushman

T ferox (= Bigenerina ferox Heron-Allen & Earland)

I moaraboolenyis Cushman

Victoriella Chapman & Crespin

V. conaidea (= Carpenteria vonoidea Rulten)

Victoriella plecte (= Carpenteria proteiformis var,
plecte Chapman)

Wadella Srimivasun

W, hamiltonensis (= Carpenteria
Glaessner & Wade)

W globiformis (= Carpenteria globiformis Chapman)

familicmensis



